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The computer industry is a rapidly changing and innovative industry. Hong 
Kong computing machinery industry (electronic calculator, computer, and computer 
parts) has undergone a rather rapid growth in the 1980's and the early 1990's. The aim 
of this study is to examine the development and the competition of this industry in 
Hong Kong. To study the competition, the entropy concentration index computed on 
local production data from 1984 to 1993 was used. Except for the peak in 1985，the 
industrial concentration of the industry at the four-digit level was found to be fairly 
constant in the 1980's and declining in the 1990's. Average firm size of the computing 
machinery industry was found to be much higher than the average of the manufacturing 
sector. The electronic calculator industry which was a significant part of the computing 
machinery industry in early 1980's became less significant since the late 1980's. The 
computer industry in Hong Kong has faced many challenges and difficulties in recent 
years. Discussions on how Hong Kong should meet those challenges of the computer 
industry are presented. 
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Objective of the Study 
This research is mainly confined to a study of competitiveness of the computing 
machinery and equipment industry^ in Hong Kong between 1984 and 1993 using a 
concept of market concentration which is, in turn, fondamental to the studies in 
structure, conduct and performance of an industry. Two sub-industries, namely the 
electronic calculator industry and the computer industry, were further analyzed to 
study the competition within these two subgroups. But this research was not intended 
to be a complete study of the conditions of the computing machinery industry in Hong 
Kong and was therefore limited in scope. 
1 Hereafter, this four-digit computing machinery and equipment industry will be called computing machinery 
industry for short. This industry can be divided into three groups - electronic calculator, computer, and 
computer parts and peripheral devices. As the production of computer parts and peripheral devices is more or 
less related to the production of computers, it should be enough to study the development ofthe electronic 
calculator and the computer industries onJy in this study. 
2 
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Introduction to the Computing Industry^ 
The Evolution of the Computing Industry 
The computing industry is a very innovative and competitive industry. It has a 
relatively short history dating from 1950 onwards. The birth of the electronic computer 
began in the 1950 in the U.S. The first generation (1950 - 1958) of computers were 
made of vacuum tubes. They were very large machines occupying one or several 
rooms. During that period, IBM gradually emerged as a dominant player. 
Due to technological advancement in the manufacture of transistors, the second 
generation (1958 — 1964) of fully transistorized machines were introduced. In 1964, 
IBM introduced a very influential computer series called the System/360 which marked 
the beginning of the third generation of computers. 
In 1969, advancement in integrated circuit (IC) manufacturing led to the birth 
of the first generation of microprocessor, the 4004 4-bit CPU chip from Intel for use in 
calculators. In 1973, the introduction of8080 8-bit microprocessor from Intel marked 
the beginning of microprocessor revolution. The 8080 was extremely successful, and 
came to be one of the most widely used and imitated 8-bit microprocessors. 
In the late 1970's, Apple Computer introduced the Apple II micro-computer 
system which used the 8-bit 6502 CPU chip. This computer became an instant success 
and it made Apple Computer a famous computer company in the world. However, the 
use of 8-bit CPU limited the development of more powerful applications demanded by 
2 Il refers mainly to llie computer iiicliistr>', but it also includes the coinputer parts and peripheral industry. 
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the user community. In the early 1980's, the Apple II computer was gradually taken 
over by IBM personal computer because the latter allowed the development of more 
powerful applications. 
In 1980, IBM introduced the IBM personal computer (PC) using the 16-bit 
8088 microprocessor from Intel. Later, IBM introduced follow-on versions of IBM 
PC, namely the XT and AT with more powerful features and speed. The open 
architecture of the IBM PC and its endorsement by some influential software 
producers attracted a large number of manufacturers to start the production of clone 
machines for IBM personal computers. 
Today, in terms of volume, the production of personal computers accounts for 
more than half of all the general purpose computers produced. The use of computers 
has penetrated every aspect of business and life that one cannot imagine a world 
without them. 
Types of Computers 
Computers can be divided into general purpose computers which can be used 
for a variety of applications, and special purpose computers which are tailored to work 
for one application only like many of the embedded controllers in the domestic and 
industrial machinery. 
Depending on its usage and cost, a general purpose computer can be classified 
into the following categories: 
1. Mainframe, e.g. IBM ES/9000 
.^  
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2. Minicomputer, e.g. IBM AS/400, DEC VAX 
3. Workstation and server, e.g. Sun SparcStation 
4. Personal computer, e.g. IBM PC, Apple Macintosh. 
A mainframe computer can cost millions of Hong Kong dollars and often 
requires a team of people to maintain it. The mainframe computers are usually used as 
central servers storing important and confidential data or transactions of an 
organization. Applications running on one mainframe system cannot be run on another. 
Because of their high cost and low portability of software, this type has shown very 
little growth. 
A minicomputer usually costs several hundred thousand Hong Kong dollars 
and is less costly to maintain. This type of computers is often used to store 
departmental da1;a or perform front end processing. The growth of this type of 
computers is also lower than the average albeit better than that o f the mainframe. 
The workstation and server type of computers usually costs tens of thousands 
of dollars. They usually use some kind of UNIX as their operating system. They are 
mostly used for computationally intensive jobs and as storage servers for less critical 
data. Because o f the recent computer downsizing movement to the client/server model 
in the industry, they are growing at a fairly rapid rate. 
The personal computer is by far the volume leader in the computer industry. Its 
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configuration. Its growth rate is also the highest, though the profit margin in selling it 
is the lowest among the four. 
Another recent development in the computer industry is the growing 
importance of networking, particularly, the enormous growth of the internet and 
WorldWide Web. While everybody is talking about information superhighway, the use 
of a pool of smaller networked computers to replace a giant mainframe or 
supercomputer is also being investigated. 
Recent Trends in the Computing Industry 
The computing industry has now grown to be a global business. Any major 
change in this industry will affect almost every parts of the world. A study o f the recent 
global trends should thus reveal some of the underlying factors in shaping the 
computing industry in Hong Kong. 
The computing industry is a rapidly changing and very innovative industry. It is 
predicted that the performance and the storage density of the computer hardware will 
roughly be doubled every 18 months (Moore's Law). In an industry of such rapid 
changes, computer hardware becomes obsolete very fast. A computer model that is 
selling well in one year will definitely be replaced by a faster and probably cheaper one 
next year. When compared to the automobile industry, a popular car model can last for 
about four to five years without any major change. 
Another trend is the growing importance of software in a computer system. In 
the early years, the hardware cost of a computer system can cost more than 80% of the 
. ' ' 
• • ::� ‘ 
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total cost o f t h e system. Nowadays，the reverse is true. The production technology for 
computer hardware is rapidly improving over the years. But software writing remains 
largely artistic in nature and hence the productivity growth is rather limited. With 
today's increasingly complex requirements for a software system, the cost of 
producing a piece of software is rising rapidly. 
In the past, differentiation strategy was adopted by different computer 
manufacturers. Machines from each of them have their own operating systems with 
unique features and applications. Customers would choose the appropriate machines 
from the right manufacturer depending on the featufes and attributes that they want. 
Price was not the most important concern at that time. 
Today, many standardization activities has been going on to narrow the 
hardware and software gaps amongst the computer manufacturers. The IBM PC 
compatibles are the most successful ones. One brand of PC is virtually 
indistinguishable from another brand in term of the features and applications available. 
In fact, they are becoming commodity products with price becoming an increasing 
determinant of the purchase decision. As a result, Compaq, being one of the market 
leaders in the selling of personal computer, had adopted a cost leadership approach to 
underprice its competitors. 
For the workstation and server type of computers, many standardization works 
have been going on to improve the portability of the applications on those system. By 
portability, it means the ease with which one can modify application in one system to 
run on another system with a different hardware or software architecture. The 
j * 
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standardization works include the standardization of the underlying operating system — 
the common UNIX specification (SPEC1170)，as well as a common graphical user 
interface, the common desktop environment (CDE). 
For mainframe and minicomputer, the huge investment spent on the software 
and hardware o f the installed systems make them less susceptible to the standardization 
work. 
Customer loyalty to computer manufacturers is also diminishing. Currently, 
customer focus is on total solution. In other words, the customers' main concern is a 
combination of software and hardware that can solve a business problem irrespective 
of which hardware and software firms are used. Consequently, business alliances 
between two hardware firms or one hardware and one software firm are becoming a 
very common practice in the industry. The former alliance is used to attract the 
attention ofmore software developers to develop software for the new platform which 
potentially will have a higher market share because of the backing of more than one 
hardware firm. The latter one establishes a more intimate relationship between the 
hardware and software firms for better cooperation. 
Industrial Structure and Competition ofHonq Konq，s 
Manufacturing Industries 
A study (Ng, 1995) of the changing industrial structure and competitive 
patterns of Hong Kong's manufacturing industries showed decreasing concentration 
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increasing concentration after 1987. It was also found that there seemed to be a 
structural change in the mix of manufacturing and service sectors where traditional 
manufacturing had yielded its dominant position to the service sector since the early 
1980's and especially after 1987. 
For the office, accounting and computing machinery industry (ISIC 382)，the 
average entropy index] for the period 1990-91 was 3.912 and the entropy growth rate 
in the same period was -5.931 percent which indicated a fairly rapid increase of 
industrial concentration (Ng, 1995). The degree of competition in this industry was 
classified as medium. The paper also suggested that for export-oriented industries, the 
size of the domestic market should not be a major factor in determining the level of 
competition. 
Another study (Tuan and Ng, 1994) on the economic liberalization in China 
and the structural adjustment in Hong Kong manufacturing showed that the 
importance of the manufacturing sector to Hong Kong's economy was declining and 
manufacturing firms relocated to mainland China because of the high labour and rental 
costs in Hong Kong. Of all the different manufacturing processes, the middle stream 
processes like assembly, product inspection and packaging were the ones that were 
most likely to be relocated to China. 
According to a survey conducted by the Industrial Department in 1994, the 
average percentage of manufacturing firms that were moving part or all of their 
production away from Hong Kong is 41.1%. This is a highly significant proportion 
-^  See chapter EI for a more detailed discussion ofentropy index. 
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which strongly indicates the decline of Hong Kong as a manufacturing base, The 
relocation of manufacturing activities from Hong Kong also led to an increase in 
. � 
^ unemployment rate from 2.0% in 1993 to 2.2% in 1994. 
Table 1 gives contribution of major economic activities to the GDP at current 
prices (in HK$ million) and the percentages to GDP at factor cost given in bracket. 
Table 1 Contribution ofmajor economic activities to the GDP at current prices (% to GDP in brackets) 
Wholesale/retail, Fmancing, Community, GDP at 
import/export insurance, real social and factor cost 
trades, estate and personal (production-
Ye^ Manufacturing ^estauraBts and otiherbusiness services base 
hotels services estimates) 
1988""^90,035 (20.5)~~~109,763 (25.1) 82,813 (18.9) 61,002 (13.9) 438,255 
1989 96,170 (19.3) 124,749 (25.0) 97,297 (19.5) 70,124 (14.1) 498,935 
1990 98,352 (17.6) 140,722 (25.2) 113,127 (20.2) 81.328 (14.5) 559,446 
1991 97,223 (15.4) 163,284 (25.9) 143,296 (22.7) 94,293 (14.9) 63L514 
1992 99,764 (13.7) 190,694 (26.2) 178,124 (24.5) 110,194 (15.2) 726,918 
1993 94,210 (11.4) 218,996 (26.5) 212,385 (25.7) 126,439 (15.3) 826,400 
Source: Hong Kong Government Census and Statistics Department, "Hong Kong: The Facts ", June 1994 
The contribution of manufacturing declined from 20.5% in 1988 to 11.4% in 
1993. The sector that had shown the highest growth is the financing, insurance, real 
estate and other business services. The manufacturing sector is also declining in term 
of employment. The working population of this sector declined from 837,072 in 1988 
to 483,628 in 1993^. 
••» 
4 Hong Kong Government Census and Statistics Department, Hong Kong: The Facts, June 1994. 
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CHAPTER II 
THE COMPUTING INDUSTRY IN HONG KONG 
The Honq Konq Computing Industry 
In the 1970's, Hong Kong mainly produced components and peripherals such 
as magnetic core memory that were used in the production of computers. In the 
1980's, Hong Kong started to produce simple computers that were dedicated to a 
single purpose such as arcade games. Later, general purpose personal computers like 
Apple II and JBM PC compatibles were also produced. Before 1985, Apple II 
compatible computers were the dominant type of computer produced and used in 
Hong Kong. Since 1985, ffiM PC compatibles gradually took over Apple II and 
became the dominant computer type. In 1991, the production volume reached a peak 
of755,662 units. Then the production volume started to fall and became 499,674 units 
in 1992. 
The local hardware industry consisted of 192 companies employing 15,529 
workers in 1991. Although Hong Kong is a significant producer and exporter of 
computer hardware, Hong Kong's production in this sector mainly involves assembly 
activities with little local value added. The Hong Kong Trade Development Council 
places the industry's value added at only 22 percent of output. 
11 
Hong Kong mainly produces lower-price computer products for home or small 
business users. Over the years, the standardization in the production of personal 
computers makes them become commodity product with one brand competing with 
the others mainly in price and features available. To lower cost and remain 
competitive, the current trend within Hong Kong's computer industry is toward 
moving production into China, sometimes setting up joint ventures with their Chinese 
counterparts to promote computer products in the China market, as well as to conduct 
R & D. But there are still some companies upgrading their plants in Hong Kong. On 
the other hand, some Hong Kong companies have withdrawn from the information 
technology business altogether, moving instead intO businesses such as property 
development in China, where the returns are higher. This shows the flexibility of Hong 
Kong entrepreneurs, but it also reveals an occasional lack of their commitment to the 
information technology (rT) industry. 
The major hardware exports from Hong Kong in 1995 were as follows^: 
1. parts and accessories (76%), including motherboards, expansion cards, and 
casing, 
2. personal computers (12%), 
3. peripherals (12%), including disk drivers, printers, monitors and keyboards. 
The Hong Kong Government and private organizations spend relatively little in 
developing new computer technology. Except for Porro, V-Tech and AST, the 
5 U.S. Department of Commerce, Office of Computers and Business Equipment, Chinese Economic Area 
Information Technologies Market, August 1995 
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remaining companies in this sector operate on an OEM (original equipment 
manufacturing) basis, and are very much oriented to the assembly of PC. 
Some of the larger companies, like V-Tech, are also engaged in producing 
other products. For example, V-Tech had a revenue of US$ 631.2 million in the year 
1994/95. But only 30% of which came from the production of personal computers as 
shown in Figure 1 below. Also, more than half of its production went to the U.S. Only 
about 17% of which was for the Asia Pacific markets. 
Figure 1 V-Tech 1994/95 sales by product lines and by geographical areas 
1994/95 Sales by product lines (US$ million) 
g g ^ ^ 149.4 {23.7%i "^^^|^ 
_J^ §^§§§§§§§§§j||P|^j|[|  ^J00^^^^^^^^^^^^*^ 
_^i^^ ^^^ ^^^ t^MiHHH^OIBH^  _jirim»gK^^^^^ ^^ ^^aL 
J j — l h > ^ ^ , s ^ ^ ^ ^ ^ ^ ^ m 
jggggggg^ S^§^ §jtfj^ ft{tBj^ j|ft^ ^^ ^^ ^^ g^^ ^^ ^^ ^^ ^^ |^^ .^.......,..‘... :.:.:.:....:.:^ _^ )^^ ^^ ^^ ^^ [j^ ggjg^ g^;^ gigfgg^ g^ gQggg;^ j^ g^ j^^ j;3jg^ ^ 
ll__lll_llllllllllll|||^^^*"*^ ] — Electronic Toys & Games 
189.4 (30.0%) J H j [ | m | | | | | | | | ^ l l ^ ^ ^ ^ ^ ^ J • Personal Computers 
^ ^ ^ ^ J ^ ^ ^ M F ^ ^ S ^ ^ ^ ^ f e ^ ^ S ^ " ^ j j ^ S QTelecommunication Products 
^ f ^ j l l l ^ ^ j ^ ^ ^ ^^^^^^^^^ 
^ m j m P | J ^ ^ ^ ^ ^ | J p P ^ 2 9 2 . 4 (46.3%) 
1994/95 Sales by geographical area (US$ million) 
^ i ^ i l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ r '。） 
i ^ M k . ^ ^ ^ ^ m .USA 
185.0 (29.3%) B m m ^ ^ ^ ^ ^ ^ ^ ^ B ® Europe 
m p i ^ ^ ^ ^ ^ ^ ^ ^ ^ 口 Asia Pacific 
V B I I ^ ^ ^ ^ ^ ^ ^ ^ ^ V ^ ^ i n V ilCanada 
H | ^ ^ ^ ^ ^ ^ ^ p F 3 1 6 . 6 (50.2o/o) 
AST, which is another large PC manufacturer in Hong Kong, is a worldwide 
computer company that also has manufacturing facilities in China, Taiwan, L"eland and 
the U.S. 
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The Honq Kong Computer Market 
The use of computers in Hong Kong also has a long history. In the 60's and 
70's, only large commercial firms such as banks and the government could afford to 
use computers in their daily operation. With the advance of microprocessor and 
microcomputer in the 80's, the cost of computers had dropped to a point where they 
started to enter small firms and household families. 
Nowadays, knowledge to use and operate a computer is becoming a very 
important job skill. Also many organizations are trying to computerize their operation 
so as to gain efficiency and productivity. Hence the demand for computer equipment 
remains high. This explains the establishment of many computer shopping centers in 
various parts o fHong Kong in recent years. 
The Hong Kong domestic production focuses almost completely on assembly 
of imported components in low-end PCs. Middle and high-end PCs come mainly from 
other Asian countries such as Taiwan and Korea. The minicomputer and mainframe 
market segments are dominated by the U.S. companies. 
Table 2 shows that local production contributes only about 60 percent of the 
market size. In fact, a major part of the computer machinery used in Hong Kong 
comes from imports. The import figures in 1993 to 1995 were all larger than the 
market size. As the computer industry in Hong Kong focuses mainly on the assembly 
of personal computers, it is likely that the import figures might contain computer parts 
which were used to assemble personal computers for export. Another interesting point 
is that the market size and local production were declining slowly, but the imports and 
14 
exports were increasing fairly rapidly over the same period. Due to the relocation of 
manufacturing activities to China, it is possible that many computer parts are shipped 
to China for assembly and finished products shipped to other foreign countries through 
Hong Kong. The increase in imports and exports shows that these kinds of re-export 
activities might be booming. 
Table 2 Market size, local production, imports and exports of Computer and Peripheral in Hong Kong O^S$ 
million). 
j p j | j j | j j p p p j | j j j j ^ j j j ( | p | p 5 | j j p j | | | _ _ _ _ | _ _ i ; i _ _ _ _ ; 
Market Size 1,226 一 1,137 1,103 
Local Production 765 {62.4%f 689 (60.6%) 655 (59.4%) 
Exports 1 , 1 7 9 (M 2 % ) 1,356 {119.S%) 1,627 {147.5%) 
Imports 1,640 {133.8%) 1,804 (158.7%) 2,075 (188.1%) 
Source: US Department of State National Trade Data Bank 
When compared with the other countries in the world, the Hong Kong 
computer industry and market are still relatively small. In 1993, the U.S. computer 
machinery manufacturers' output was about US$57 billion and its computer machinery 
7 
imports and exports reached US$39 billion and US$27 billion respectively , which 
implies a market size of about US$ 69 billion in 1993. In comparison, the Hong Kong 
market size in 1993 (US$ 1,226 million) was only 1.8 percent of the U.S. market. 
Besides the U.S., the top ten largest computer markets in 1993 are listed in Table 3. 
Only the Japanese market size was comparable to the U.S. 
6 The percentage in bracket is the percentage relative to the market size. 
7 U.S. Department of Conunerce, Memational Trade Administration, World - Computer and Peripherals -
BMR9404, March 1995 
15 
Table 3 Top 10 largest computer markets outside U.S. in 1993. 
Cotttttry Computer Market Size (US$ million) 
Japan ~ 45,000 
Germany 27,000 












Measurement of Market Concentration 
There are many factors that can affect competition within an industry. But, by 
far, the most critical factor is the market structure of the industry. The concept of 
market structure refers to three main characteristics ofbuyers and sellers in a particular 
market^. These include: 
1. Seller and buyer concentration 
2. Actual or imagined product differentiation 
3. Conditions of entry 
Of them, the seller or market concentration is a very significant factor 
influencing the market structure of an industry. It is because changes in market 
concentration often reflect, at least partially, changes in other structural variables. For 
example, if entry barriers are declining, because of growing markets or whatever, this 
tends to become reflected in lower concentration ratios. 
8 This classification is based on McGuigan (1986). 
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The purpose of measuring market concentration is to indicate the extent to 
which market exchanges take place in a competitive atmosphere within a certain 
industry. Both economic theory and empirical evidence indicate that when industry 
sales, assets or contributions to value added are concentrated in a few hands, markets 
are more likely to be monopolistic than competitive in nature. 
There are a number of theoretical indices for market or industrial 
concentration. Common theoretical indices proposed to measure market concentration 
included K-firai concentration ratio, Herfindahl H-index, and entropy coefficient 
(Scherer, 1980). The K-firm concentration ratio is defined as the percentage of total 
industry output (measured, for instance, in terms of sales, employment, value added or 
value of shipments) attributable to typically the largest 4，8, 20, or 50 companies. For 
perfect competition, the K-firm concentration ratio would be close to zero. 
Some economists believe that the traditional concentration ratios do not 
adequately measure the impact of firm size on market power. A measure which 
attempts to reflect the effect of the size differences is the Herfindahl index, or H, which 
is equal to the sum of the squared market shares: 
H = ^ S l -<H<\ 
M n 
where Si is the percentage market share of the /th firm. When the industry is a pure 
monopoly, the Herfindahl index is H = 1^  = 1. When an industry is perfectly 
competitive, the Herfindahl index is H = l/n, where n is the number of firms in the 
market. For large n, H should be close to zero. The Herfindahl index is sometimes used 
18 
in examining the impacts of mergers and acquisitions. 
Another measure of concentration that is favored by some economists is based 
on the entropy concept in information theory. The entropy concept was originally 
formulated in statistical thermodynamics and subsequently used in information theory 
by communication engineers. In particular, the entropy function has been used to 
measure the extent to which the output or employment of an industry is concentrated 
in the control of a few large firms in an industry. Although Hart (1971) had suggested 
that the entropy function was no better than the classical statistical measures of 
concentration derived from the cumulative concentration curve, it remains a convenient 
way to measure concentration. 
In its simplest form, the entropy coefficient is measured by (Horowitz, 1970; 
Marfels, 1972, Scherer, 1980): 
E = i ^ g 2 ( l / 5 ^ 0 
1=1 
where Si is the market share of the /th firm. E takes a value of zero for monopoly and 
rising nonlinearly as the number of firms increases. When market shares are equal, E 
has a value of l0g2M The entropy concentration index thus measures the inverse of 
industrial concentration. A higher entropy index represents lower concentration or 
higher competition in the industry that may result when the number of participating 
firms increases or the firms relative participation become more equal. The index can 
also be translated into a number equivalent to indicate the number of equivalent firms 
(Horowitz, 1971). 
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Data Collection and Limitation 
Secondary data from the Census and Statistics Department of the Hong Kong 
Government for the local computing machinery industry from 1983 to 1993 were 
collected. No relevant data for the computing machinery industry exists before 1983. 
This is not surprising as it is a relative young industry which barely existed at all in 
Hong Kong before the 1980's. So the time span for this study is only about 10 years. 
Data were collected from published information according to the Hong Kong 
Standard Industrial Classification (HSIC)^ for classifying the economic activities of 
establishments. In Hong Kong, establishments in the manufacturing sector are 
classified into 161 industry groups (at the 4-digit HSIC level). The industry code for 
the computer machinery industry studied in this report is HSIC 3822 in 1990 and 
afterwards. Before 1990, the relevant industry code is HSIC 3838. This category 
includes both the computers and its peripherals, as well as electronic calculators. 
Appendix 1 gives the detailed classification in this class. 
The collected data were used to compute an extended entropy concentration 
index to measure the degree of competition in this industry as well as for a general 
analysis of the changes in this industry. The data were also further divided and 
analyzed to study the industrial trend of the respective electronic calculator and 
computer industry to see the growth or decline of these industries. 
9 The HSIC is an industrial classification system devised with the second revision of the United Nations 
International Standard Industrial Classification of All Economic Activities (I.S.I.C. Rev. 2) as a framework, 
but incorporating features of the local economy. It is a hierarchical classification system, for instance, 3 is the 
leading digit for the manufacturing industry sector whereas 4 is the electricity, gas and water industry sector. 
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Limitation of Data 
Most of the data used in this study were from the Census and Statistics 
Department from which all data were considered to be reliable. However, the data for 
the computing machinery industry were not available before the early 1980's, so the 
period of study was limited to about 10 years. Some of the finer details of those data 
such as the industrial statistics for computer manufacturing firms of a certain size were 
sometimes not disclosed, probably due to some confidentiality reasons. In addition, 
changes in the HSIC system in 1990 may make the comparison of pre-1990 data with 
those in 1990 and afterwards not strictly comparable. Finally，the effect of imports and 
exports was ignored in the analysis. 
Entropv Concentration Index 
There are various ways of measuring the degree of industry competition. The 
study of market concentration is one possible way. The use of entropy concentration 
indices in measuring market concentration is preferred as it reflects both the number of 
firms in the industry and the equality of market shares. Entropy indices aim at 
measuring the degree of industrial concentration through information described by the 
shape of the distribution of market share. Therefore, they are good proxies for 
measuring the degree of competition for various industry groups and for the equality of 
market shares of firms. Another reason for using the entropy index is that other 
relevant figures for the construction and computation of other measurements of 
industrial concentration are not readily available from the Hong Kong Government. 
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Here, the entropy index^® is constructed as the arithmetic average of a 
maximum and minimum value of entropy for an industry. The entropy of industry k 
{Ek) is given by : 
m tn 
Ek = - Y , X j \ o g X j ^ Y . X j E j 
j=i j=i 
where Xj is the relative share of class j in industry k which is given by Xj = 7} / A^, 
Tj is the number of people employed by the establishment of class size7, 
Aj is the total number of people employed in industry k, 
m is the number of establishment class sizes, and 
Ej is the entropy of class j in industry k. 
The first term of the equation measures the between classes entropy, and the 
second term measures the within class entropy. In order to compute the value of Ek, it 
is necessary to compute the value of Ej in each establishment class. 
The entropy Ej is the arithmetic mean of E/min) and Ej(max). The maximum 
entropy ^ /max) for each class is reached when all establishments are equal. So it is 
given by: 
Ej(max) 二 l o g Sj 
where Sj is the number of establishments for classj. 
Let Lj and Uj be the lower and upper limits of a bounded class7. The minimum 
entropy within a class is reached when uj establishments are located in Uj and the rest 
10 The construction of the entropy index here is based on Meller (1978) and Ng (1991). 
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of the establishments are located in Lj ； this will produce the maximum dispersion. To 
compute the minimum entropy Ej{mm) for each bounded class, 
^ (min) = -uj(Uj / Tj) log(Uj / Tj) - (Sj - Uj)(Lj / Tj) log(Lj / Tj) 
uj = ( T j - S j L j ) / ( U j - L j ) 
fovj = 1，2, ..., m - 1. The minimum entropy of the last unbounded class is reached 
when (Sm - 1) establishments are located in the lower bound L^, and the remaining 
establishments employ the rest of the people in this class. It is given by: 
Ern(mm) = - (Sm - l)(Lm / Tm) lOg(Lm / Tm) 




Industrial Concentration of the Computing Machinery and 
Eauipment lndustryU (棚斗 一 1993> 
12 
The entropy concentration indices were computed for the years 1984 to 1993 . 
By looking at Table 4 and Figure 2, the average entropy index has the first peak in 
1985. Ignoring the first peak, the average entropy index was fairly constant from 1984 
to 1989. Then the average entropy index increased again in 1990, followed by a 
noticeable decline from 1990 to 1993，implying an increase in market concentration 
and thus lower competition. The first peak more or less coincides with the period when 
the Apple II compatible computers reached the peak of their Ufe cycle. The higher 
entropy index in 1985 indicated a larger number of firms and hence more intense 
competition. After 1985, the market started to migrate to ffiM PC compatibles. For 
firms that could not catch up with the technological change, they might go out of 
business. That might be the reason for the faUing entropy index in 1986. Then the 
industry picked up the momentum for producing DBM PC compatibles again and 
u HSIC 3822 since 1990，and HSIC 3838 before 1990. 
12 Before 1984，statistics by number of persons engaged were not available for analysis. 
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reached the second peak in 1990. As the demand for personal computers remains fairly 
strong throughout the 1990's, the decline of entropy index from 1990 to 1993 might 
be a result of relocation of production activities to mainland China. 
Table 4 Entropy concentration indicesfor Hong Kong computing machinery industry (1984 - 1993) 
Year AverageEntropy MinAEI MaxAEI 
Indices (ABI) 
^ ^ 3.283 3.395 
1985 4.187 4.160 4.214 
1986 3.379 3.352 3.407 
1987 3.463 3.437 3.489 
1988 3.482 3.431 3.534 
1989 3.453 3.448 3.458 
1990 3.871 3.845 3.897 
1991 3.551 3.507 3.595 
1992 3.193 3.141 3.245 
1993 2.966 2 ^ 3.006 
Average 3.489 3.453 3.524 
Source: Computed with data obtainedfrom Hong Kong Government Census and Statistics Department, actual 
statistical data usedfor computation can befound in Appendix 2. 
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Figure 2 Average entropy indicesfor the Hong Kong computing machinery industry (1984 — 1993). 
As the average entropy index of the 3-digit office, accounting and computing 
machinery industry (ISIC 382) for the period 1990-91 was 3.912 (Ng, 1995)，the 4-
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digit computing machinery industry (HSIC 3822) has a lower average entropy index of 
3.489 (computed by this study) for the period 1984-93. Both figures are smaller than 
the average entropy index for 3-digit manufacturing industries from 1976 to 1991 (Ng, 
1991). 
When compared with the industry's average, the relatively smaU entropy 
indices for the computer industry seems to suggest a higher concentration in this 
industry or less competition with most of the market share concentrated in fewer firms. 
However, this comparison may not strictly comparable as the manufacturing average 
entropy concentration index is the average number at the 3-digit HSIC level rather than 
the 4-digit computing machinery industry reported in this study. The larger the 
industrial segment, the higher will be the number of firms. Hence the entropy 
concentration index will likely be higher. 
According to the general trend of the entropy index discussed in Ng (1995)， 
there should be a period of almost constant level of concentration from the beginning 
of 80's to 1987 and increasing concentration after 1987. It can be seen that the 
changes in entropy index for the computing machinery industry follow this pattem only 
after 1990. The average rate of decline of the average entropy index from 1990 to 
1993 is 8.5 percent which is larger than the 5.9 percent decline of the 3-digit ISIC 382 
industry. This may indicate an even larger change in the structure of the computing 
machinery industry than the 3-digit group. 
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The calculation of entropy concentration index only considers the production 
situations in the domestic market. It ignores the effect of imports and exports on the 
degree of competition. 
One may notice that there is a fairly sudden change in the entropy 
concentration indices in the years 1990 and 1991. This may be due to the fact that the 
HSIC classification for the computer machinery industry had been changed in 1990. As 
a result, some firms that were not classified in the computer machinery industry might 
be included in 1990 and some firms might be left out. This makes the comparison of 
entropy concentration indices in 1989 and 1990 not very meaningful. In fact, there 
might not have a real increase in concentration in 1990. But the fact that the 
concentration indices declined from 1990 onward is fairly certain. 
Table 5 lists other relevant statistics for the computing machinery industry from 
1983 to 1993. The number of establishments follows the trend of the average entropy 
index. When the index is high, the number of establishments is also high. The number 
of person engaged peaked at 1984 and 1990. For the average compensation per 
employee, the increases were about 10% in the first few years. This increase roughly 
matched the inflation rate. But then from 1988 to 1989, the average employee 
compensation increased by more than 30% which was much higher than the inflation 
rate. For the same period, we can see a slight decrease in both the number of 
establishments and the number of person engaged. This may be due to the relocation of 
some of the lower value added jobs to elsewhere like mainland China. Anyway, the 
rapid increase in wages is a problem to Hong Kong computing machinery industry 
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when competing against other countries with cheaper labour such as China whose 
labour cost may be as low as one-tenth of the labour cost in Hong Kong. 
Table 5 Number of establishments, employee compensation, number ofperson engaged, values ofsales and 
production in the computing machinery industry (1983 — 1993) 
Year Number of Competisatioa Number of Average Value of Value of 
Establishments ofEmployee Person Compensation Sales Production 
OffK$^000) Engaged (HK$) (HK$'0()0) qgC$'000) 
1983 40 2 9 5 , 3 8 8 ~ 10,517 28,087 2,985,218 2,862,801 
1984 99 496,536 14,841 33,457 5,032,213 4,070,841 
1985 133 440,839 11,937 36,934 2,805,172 2,610,916 
1986 97 331,544 8,691 38,148 3,019,758 2,728,114 
1987 74 350,624 8,142 43,064 4,210,250 3,891,121 
1988 111 670,121 14,524 46,139 7,766,921 6,487,514 
1989 101 865,064 13,810 62,640 11,145,380 9,465,357 
1990 213 1,658,868 21,495 77,175 22,194,318 17,875,977 
1991 158 1,433,219 16,431 87,227 22,103,309 19,437,264 
1992 152 1,363,583 12,146 112,266 19,948,766 17,780,580 
1993 92 1,228,280 10,445 117,595 17,279,998 14,952,957 
Average — 115.5 830,370 12,998 | 62,067 10,771,937 9,282,586 “ 
Source: Hong Kong Government Census and Statistics Department 
The average number of person engaged per establishment in the manufacturing 
sector in the period 1982-1992 declined from about 20 persons in 1982 to about 14 
persons in 1992. For the computing machinery industry, the average number of 
persons engaged per establishment also showed a declining trend, but the average size 
was still much higher than the manufacturing average. The average number of persons 
engaged in the computing machinery industry in the period 1983-1993 was about 124 
persons. The high value is probably due to the fact that this industry is rather capital 
intensive and hence it is not economical if the firm size is too small. 
Figure 3 shows that the values of sales and production of the computing 
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machinery industry from 1983 to 1993. It can be seen that the sales remained fairly 
stable from 1983 to 1987 and then increased rapidly from 1988 to 1990. After that the 
sales started to fall gradually. The difference between the value of sales and the value 
of production is roughly equal to the gross profit margin of the industry. When the 
sales is rising, the gross profit margin tends to increase. When the sales is falling, the 
gross profit margin tends to decrease. The percentage gross profit margin was the 
highest in 1984 (19.1%) and 1990 (19.5%) which coincide with the peaks in the 
average entropy index curve. But unlike the falling gross profit margin in 1985, the 
margin remained fairly high even the value of sales was falling from 1991 to 1993. This 
might be due to the relocation of some production activities to mainland China which 
boosts the overall profit by reducing the labour cost. 
Values of Sales and Production (HK$ million) 
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Figure 3 Values of sales and production of the computing machinery industry (1983 — 1993). 
The effect of imports and exports has been ignored in the analysis above. 
Ignoring them may not give the complete picture of what is happening to this industry. 
Referring to Table 2 about the market size, local production, imports and exports of 
computer and peripheral in Hong Kong, local production constitutes only about 60% 
o f t h e market. In fact, with standardization effort, the computer industry is becoming a 
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global industry. Therefore, the actual degree of competition should be higher than the 
computed value whenjudging from local production data only. 
Analysis of the Electronic Calculator lndustryi3 
This industry refers to electronic calculators of different types including 
programmable, non-programmable 一 pocket type or others. Table 6 shows that the 
production of electronic calculator was booming in the 1980's but was declining 
starting from the early 1990's. Comparing the figures of 1991 against that of 1992 and 
1993，the number of establishments decreased rather rapidly from 17 to 4 in 1992 and 
down to 1 in 1993, but the values of production were more or less the same in 1991 
and 1992. In term of competition, local electronic calculator industry had a 4-firm 
concentration ratio of 100 percent in 1992 and had become a pure monopoly in 1993. 
However, if the effect of imports and exports are considered, the degree of 
competition should be much higher than one would expect by looking at the number of 
establishments alone. Rather, the electronic calculator industry seems to be a dying 
business in Hong Kong. The production of electronic calculator is a rather simple 
operation requiring low skill level. This type of jobs can easily be relocated to other 
countries with cheap and low-skill labour. 
13 This refers to HSIC 382201 (1990 and afterwards), and HSIC 383840, 383842, and 383844 (before 1990). 
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Table 6 Number ofestablishments, values, unit values, values ofsales andproduction ofthe electronic 
calculator industry (1983 - 1993) 
~ ~ ^ ^ ~ ~ Number of ~ ~ " V a W * ~ ~ Average Unit Value of Value of 
Establishment (HK$'000) Value (HK$) S a t e Production 
(HK$^QQQ) g i K T _ 
_ _ - 714,658 2 ^ 764,807 730,251 
1984 103 1,060,076 20.20 1,343,308 1,092,232 
1985 64 636,520 15.39 676,461 629,168 
1986 53 377,502 15.62 423,181 388,833 
1987 84 1,137,726 26.28 1,242,418 1,172,873 
1988 48 585,622 31.36 698,409 592,285 
1989 28 675,422 43.18 828,781 681,653 
1990 16 354,865 22.75 486,486 359,845 
1991 17 276,767 43.27 321,040 278,090 
1992 4 278,891 209.31 332,739 281,848 
199 3 1 ^ — Z — 
Avemgei6 44.2 609,805 45.27 711,763 620,708 
Source: Hong Kong Government Census and Statistics Department 
Average unit value ranged from HK$ 15 to HK$ 44 from 1983 to 1991. But it 
jumped tremendously from HK$ 43.27 to HK$ 209.31 in 1992. It seems that the 
production of electronic calculator is shifting up market, for instance, the production of 
electronic diary. Those smaller firms that did not have the technology and capital to 
move up market might either disappear from the market or move abroad to a country 
with lower production cost, like mainland China, in order to remain competitive. 
Table 7 shows that the value of production per establishment decreased from 
1983 to 1986. This indicates that more smaller firms were found in this industry during 
14 This is equal to the value of production plus changes in stocks of work in progress and finished products net of 
stock appreciation. 
15 No figure was available as only one firm was left in this industry. 
16 Data in 1993 are not used in the calculation of the average. 
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that period. Then the average value of production increased again after 1986 implying 
that firm size was becoming larger. In 1992, the average value reached a peak of HK$ 
70,462,000 indicating that only larger firms could survive in that year. By looking at 
the percentage value of production of the electronic calculator industry against the 
whole computing machinery industry, the electronic calculator industry constituted 
about one quarter of the computing machinery industry from 1983 to 1987. Since 
1988, the importance of the electronic calculator industry to the whole computing 
machinery industry diminished quickly. From 1990 to 1992, the electronic calculator 
industry constituted only less than two percent of the total computing machinery 
industry. 
Table 7Average value ofproduction per establishment and value ofproduction as a percentage ofthe total 
value ofproduction ofthe electronic calculator industry(1983-1992). 
Year Average V a k e of Value of ProducdoE of Electronic 
Production pet calculator / Value of Production of 
Establishment (HK$^OQQ) ComputkgMachkery 
~ r ^ ~ 29,210 25.5% 
1984 10,640 26.8% 
1985 9,831 24.1% 
1986 7,336 14.3% 
1987 13,963 30.1% 
1988 12,339 9.1% 
1989 24,345 7.2% 
1990 22,490 2.0% 
1991 16,358 1.4% 
1992 70,462 l _ ^ 
Source: Hong Kong Government Census and Statistics Department 
Figure 4 shows that sales and production reached the peaks in 1984 and 1987. 
Starting from 1988 onwards, the production declined gradually. This is quite different 
from the trend of the 4-digit computing machinery industry which peaked at 1990. The 
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electronic calculator industry is a more mature and relatively low-technology industry 
which declined earlier than the overall computer industry. 
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Figure 4 Values ofsales and production ofthe electronic calculator industry (1983 -1992). 
In general, the production of electronic product has the characteristics that the 
cost of production decreases fairly rapidly overtime, even without discounting for 
inflation. However, most electronic products have a very short life cycle and they 
become obsolete very fast. Then a new generation of those products takes over the 
market share. As a result, the production cost and selling price rises again to be faUing 
in the subsequent years. 
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Analysis of the Computer lndusW^ 
Table 8 lists the number of establishments, value, unit value and the values of 
sales and production of the computer industry. In terms of dollar value, the computer 
industry was a rapidly growing industry. The value of production grew to HK$ 5 
billions in 1991 from HK$ 500 millions in 1983. However, the industry showed a 
decline in 1992 and the number ofestablishments also decreased from 28 in 1991 to 13 
in 1992. The sudden increase in the number of establishments in 1993 to 38 might be 
attributable to the formation of more firms to assemble tailor-made PC for the local 
market. These firms built and tested tailor-made PC for the clients in the local 
computer shopping centres such as the Golden Arcade. By looking at the value of 
production which fell almost by halffrom 1992 to 1993, it is obvious that most of the 
new firms in 1993 were smaller ones. 
17 This refers to HSIC 382202 (1990 and afterwards) and HSIC 383845 (before 1990). 
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Table 8 Number ofestablishments, values, unit values, values of sales and production ofthe computer industry 
(1983 -1993) 
Year Number of Value Average Unit Value of Value of 
Establishment (HK$'000) Value ¢ ^ $ ) Sales Production 
(HK$'QOO) (HK$^OQQ) 
_ _ ^ 5 5 0 , 9 7 9 ~ 868.79 586,883 559,869 
1984 12 612,860 2,181.03 784,218 633,458 
1985 11 439,061 2,136.70 459,564 431,535 
1986 4 118,064 1,105.19 131,880 121,932 
1987 10 377,934 1,517.77 407,664 390,918 
1988 9 768,827 5,791.10 943,242 777,485 
1989 19 929,828 7,988.19 1,171,101 935,922 
1990 22 3,363,803 5,963.47 4,241,523 3,443,490 
1991 28 5,006,800 6,625.72 5,677,663 5,033,690 
1992 13 3,521,039 7,046.67 3,991,207 3,562,342 
1993 38 1,982,293 9,110.70 2,283,149 1,979,018 
Average 16 1,606,499 4,575.94 1,879,867 1,624,514 
Source: Hong Kong Government Census and Statistics Department 
In term of average unit value, there was a sharp jump from HK$ 868.76 in 
1983 to HK$ 2,181.03 in 1984. That might be due to an increase in the production of 
the more expensive general purpose Apple II compatible computers rather than the less 
expensive special purpose computers. Again, there was a sharp jump from HK$ 
1517.77 in 1987 to HK$ 5791.10 in 1988. This is probably due to product switching to 
the ffiM PC compatible computers which are more expensive. 
Table 9 shows the value of production per establishment and the percentage of 
the value of production of the computer industry against the whole computing 
machinery industry. The value of production per establishment declined from a value of 
HK$ 56 million in 1983 to HK$ 30 million in 1986. Then it gradually rose again to a 
peak o fHK$ 274 million in 1992. The trough in 1986 matched the transition period for 
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the migration of Apple II to IBM PC compatibles. As the demand for personal 
computer increased since the late 1980's, the value of production per establishment 
increased fairly rapidly. However, in 1993，the number of establishments increased, but 
the value of production decreased. This suggests the entrance of many small firms in 
the assembly of personal computers. The percentage contribution of the computer 
industry to the total value of production of the computing machinery industry also 
shows similar pattern. It fell from 19.6 percent in 1983 to 4.5 percent in 1986, and then 
gradually rose again to a peak of25 .9 percent in 1991. In 1992 and 1993，it fell again. 
In general, only about one-fifth o f t h e value of production of the computing machinery 
industry could be attributable to the production or assembly of personal computers. As 
the contribution of the electronic calculator industry was not that high either, it is 
obvious that the major portion o f t h e value of production of the computing machinery 
industry comes from the computer parts and peripherals industry. 
Table 9 Average value ofproduction per establishment and value ofproduction as a percentage ofthe total 
value ofproduction of the computer industry (1983-1993). 
Year Average Value of Value ofProduction of Computer / 
Production per Value of Production of Computing 
Establishment (HK$^QQQ) Machinery 
" ^ r ^ 55,987 19.6% 
1984 52,788 15.6% 
1985 39,230 16.5% 
1986 30,483 4.5% 
1987 39,092 10.0% 
1988 86,387 12.0% 
1989 49,259 9.9% 
1990 156,522 19.3% 
1991 179,775 25.9% 
1992 274,026 20.0% 
1993 52,079 13.2% 
Source: Hong Kong Government Census and Statistics Department 
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Figure 5 shows that the values of sales and production were fairly low from 
1983 to 1989. Then they increased rapidly from 1989 to a peak in 1991 and decreased 
afterwards. This agrees with the general pattern of the 4-digit computing machinery 
industry. The rapid increase of sales in the 1989-1991 period indicated that the market 
was growing tremendously during that period. As the computer market remained fairly 
strong in the 1990's, the decline in the value of production from 1991 onwards was 
probably due to the migration of the production and assembly operation to other 
countries. 
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Figure 5 Values ofsales and production of the computer industry (1983 — 1993). 
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CHAPTER V 
CONCLUSIONS, FUTURE DEVELOPMENT AND 
PROSPECT 
Competition in the Computing Machinery Industry 
The average entropy index of the computing machinery industry was found to 
increase from 1984 to 1985 and decrease again in 1986. Then the entropy index 
remained fairly constant before 1990. From 1990 onwards, the entropy index 
decreased fairly rapidly. As the entropy index is directly related to the level of 
competition, an increase in entropy index implies higher competition and a decrease 
implies a lower competition. 
In the case of the computing machinery industry, the effect of imports and 
exports is significant. Competition is increased due to the availability of foreign made 
computer machinery in the market. In fact, the industry has now grown to be a global 
business. A computer system typically consists of components manufactured from aU 
over the world. Product differentiation is decreasing especially in the PC market. This 
tends to increase competition as price becomes a more significant factor in consumer 
purchase decision. However, there are still some differentiation for similar products 
from different manufacturers, so the level of competition in this industry can still be 
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classified as monopolistic competition. Condition of entry, if only for the assembly 
operation，is still relatively easy. But the competition in the existing market has driven 
‘ the profit margin to a rather low level that probably only the larger firms with sufficient 
economy of scale can survive. The design and manufacturing of the components like 
memory, CPU, hard disk and so on require a very high technology level which is 
definitely a difficult barrier for new companies to enter. As a result, only a handfol of 
companies can dominate in these fields. 
The electronic calculator industry is a rapidly declining industry. It requires 
lower labour skill than the computer industry. Thus it is relatively more costly to keep 
its production in Hong Kong. Product differentiation is also less than the computer 
industry. Because of its lower skill and technology requirements, condition of entry is 
rather easy. 
Hong Kong is definitely facing a decline in the importance of the manufacturing 
industry in general. The computer industry, being part of the manufacturing industry in 
Hong Kong, is having the same fate. In fact, Hong Kong is gradually changing from a 
manufacturing-based to a service-based economy. 
One reason for the decline of the computer industry is the lack of governmental 
support in the past to develop high technology infrastructure like integrated circuit 
design and fabrication which are the basis of the computing machinery industry. 
Although the Hong Kong Government has done some works recently to promote high 
technology industry, it may be too late and too little. The Hong Kong entrepreneurs 
also lack the long-term commitment required to develop this capital intensive industry. 
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The Singapore and Taiwan governments, on the other hand, encourage the 
development of local high technology industry by providing financing aids and tax 
“ allowances. Nowadays, Singapore is one of the world leading suppliers of hard disk 
drives used in the computers. And Taiwan is a leading supplier of the motherboards 
used in personal computers. 
With rising cost and increasing competition from neighboring countries, the 
only way for the local computer industry to survive is either to move the production to 
a lower cost country or to go a high technology route where profit margin and labor 
skill requirement are higher. 
The first way seems to be happening right now. Going the second way may be 
a bit late as other neighboring countries have already started to go this way a long time 
ago. We are rather far behind the others in the technology race. Without strong 
government support and with the short-term focus of Hong Kong businessmen, it is 
rather difficult for them to invest large amount of money for long-term future o fHong 
Kong computing machinery industry. 
The Future of the Honq Konq Computing Machinery Industry 
With rising cost, the local computing machinery industry can only survive by 
engaging in some high value-added activities. High technology activities with low 
capital investment need may be an alternative for the future of the Hong Kong 
computing machinery industry. Instead ofbuilding the latest computer hardware, Hong 
Kong may develop its own computer software industry to sell special applications 
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tailored to a specific environment. Utilizing China's vast human resource may help 
Hong Kong to produce high quality software with a reasonable price. 
Another route is the development of related technology products to explore a 
niche market such as Chinese electronic diary which was rather popular a few years 
ago. However entrepreneurs should be smart enough to spot the market needs, or their 
innovation should be radical enough to create the market need. But the competition is 
usually so keen that a company should always be a product innovator in order to 
survive. This requires the contribution of a lot of talented people. Cooperation with 
firms in mainland China to pool together the relatively cheap human resources ofChina 
and the product design and marketing skill of Hong Kong people will certainly boost 
the competitiveness oflocal computer firms. 
The establishment of the Hong Kong Industrial Technology Centre 
Corporation (HKITCC) by Hong Kong Government in 1993 was a right move to 
promote and stimulate the growth of Hong Kong's high-technology industry. But the 
development of high-technology industry is a long term investment which both the 
Government and the entrepreneurs have to commit reasonable amount ofresources. 
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APPENDIX 1 
HSIC CLASSIFICATION FOR COMPUTING 
MACHINERY AND EQUIPMENT INDUSTRY 
The Hong Kong Standard Industrial Classification (HSIC) is an industrial 
classification system devised with the second revision of the United Nations 
International Standard Lidustrial Classification of All Economic Activities (I.S.LC. 
Rev. 2) as a framework, but incorporating features of the local economy. It is a 
hierarchical classification system, for instance, 3 is the leading digit for the 
manufacturing industry sector whereas 4 is the electricity, gas and water industry 
sector. 
This classification had been changed in 1990. For the computing machinery and 
equipment industry (3822), the classification of the sub-categories in 1990 and 
afterwards is as follows: 
382 Office, accounting and computing machinery 
3821 Office machinery and equipment, 
except computing and accounting machinery 
3822 Computing machinery and equipment 
382201 Electronic calculator 
382202 Computer 
42 
382203 Plates, modules, arrays and other electronic components for computer 
382297 Computing machinery and equipment n.e.s. (e.g. disc driver, printer, 
electronic cash register) 
382298 Parts for computing machinery and equipment 
But before 1990，the HSIC code for the computer industry is 3838. The 
classification of the sub-categories was as follows: 
3838 Manufacture of computing machinery and equipment 
383840 Electronic calculator, programmable 
383842 Electronic calculator, non-programmable, pocket type 
383844 Electronic calculator, non-programmable, other than pocket type 
383845 Computer, mini-size 
383851 Electronic cash register 
383859 Parts for computing machinery and equipment 
The changes in the HSIC classification in 1990 may not be strictly comparable 
when comparing data in 1990 and afterwards to those before 1990. 
43 
APPENDIX 2 
STATISTICAL DATA ON THE COMPUTING 
MACHINERY AND EQUIPMENT INDUSTRY IN HONG 
KONG 
Definition of Terms 
Establishment An establishment is ideally an economic unit which engages, 
under a single ownership or control, in one or predominantly 
one kind of economic activities in a single physical location. 
Number of person engaged 
number of working proprietors, active partners and unpaid 
family workers plus number of employees averaged over the 
four quarters covered by the reporting period 
Compensation of employees 
wages and salaries to operatives and other employees plus 
payments in kind and employer's social security expenditure 
plus payments to outworkers 
Value Value of production plus changes in stocks of work in progress 
and finished products net of stock appreciation. 
44 
Statistics bv Product Tvpes 
Please note that the sum of the number of establishments may not be equal to 
the total number in the bottom. This is because many firms involve in more than one 
industry or type of product and so will be counted in more than one six-digit HSIC 
code. The data were collected from the Hong Kong Government Census and Statistics 
Department. 
Data for 1983 (HSIC 3838) 
Mus|rynVpe Q _ i t y ~~Value~~ Averag^Unit Valueof Valueof Numberof 
ofProduct (HK$^000) Value (HK$) Sales Productiott EstabHshment 
(HKrOOO) (HK$^ QOO) 
383842 27,725,578"~685,225 24.72 733,360 700,161 19 
383844 434,815 29,433 67.69 31,447 30,090 6 
383845 634,195 550,979 868.79 586,883 559,869 10 
383850 2,831,904 339,154 119.76 360,616 346,962 19 
383859 — 1,197,719 — 1,272,911 1,225,719 15 
TotoI - 2，802，S08 | - 2，985，218 2，862，801 59 
Dataforl984 (HSIC 3838) 
Industry/Type Quatitity " " " V a l u e ~ AverageUmt Valueof Va1ueof Number of 
ofFroduct (HKS'000) Value (HK$) Sales Production Establishment 
Q3K$^000) (HK$，OQO) 
~ " 3 8 ^ 46,887,892~~"894,680 1 ^ ~ " 1，134，951 922,152 92 
383844 5,586,845 165,396 29.60 208,357 170,080 11 
383845 280,995 612,860 2,181.03 784,218 633,458 12 
383850 2,704,490 688,737 254.66 878,627 708,682 13 
383859 — 1,583,246 — 2,026,060 1,636,469 21 
Total - 3,944,920 一 5，032，213 4，070，841 139 
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Data for 1985 (HSIC 3838) 
M _ / T y p e Quan% Value AverageUnlt Valueof Vateof Numberof 
ofProduct ^IK$'000) Vslue (HK$) Sales Prodw>tion EstabMment 
(HE$^000) (HK$^000) 
383842 41,348,915 636,520 15.39 676,461 629,168 63 
383844 * * * * * 1 
383845 205,485 439,061 2,136.70 459,564 431,535 11 
383850 — 765,580 — 796,711 750,812 78 
383859 — 813,831 — 872,436 799,401 23 
Total - * - * * I 1 ! 1 _ _ 
Data for 1986 (HSIC 3838) 
Intotiyn-ype Quantity ~ ~ ^ ^ ~ ~ AverageXJmt Valaeof Value of Number of 
ofFfoduct (HKrOO0) Value (HK$) Sale& Producto Bstablishment 
aiKTOOO) (HK$^000) 
383842 24,174,094^~377,502 15.62 423,181 388,833 53 
383845 106,827 118,064 1,105.19 131,880 121,932 4 
383850 — 1,344,736 — 1,538,819 1,376,780 25 
383859 — 813,318 — 905,878 840,569 52 
Total - I 2，653，619 - 3,019,758 2,728,114 124 
Data for 1987 (HSIC 3838) 
MtistfynVf>e Qttantity ~ V a l u e ~ AvemgeUnit Valueof Valueof Ntimberof 
ofProduct <HK$,000>- Value (HK$) Sales Production EstabBshment 
(HKrOOO) {HK$TO) 
~ ~ 3 8 3 ^ 0 7,120,738 215,163 ^ ~ ~ 229,469 223,247 7 
383842 34,878,942 736,585 21.12 814,606 756,662 64 
383844 1,285,666 185,978 144.65 198,343 192,964 13 
383845 249,170 377,934 1,517.77 407,664 390,918 10 
383850 — 1,433,152 - 1,614,750 1,476,004 19 
383859 — 832,844 — 945,419 851,325 21 
Total — 3，781，657 - 4，210，250 3,891,121 106 
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Data for 1985 (HSIC 3838) 
M^stry/Type Quantity ~~Value~~~ AverageUnit Valueof Valxie of Number of 
ofProduct (HK$'000) Value (HK$) Sales Production Estab^hment 
( H K T _ ) (mcrODO) 
383840 ^^1,579,115 123,433 78.17 138,116 125,455 3 
383842 17,093,406 462,189 27.04 560,293 466,830 44 
383844 * * * * * 1 
383845 132,760 768,827 5791.10 943,242 777,485 9 
383850 — 3,353,405 — 4,078,306 3,390,807 40 
383859 — 1,708,182 — 2,046,964 1,726,937 45 
Total - * - * * 136 
Data for 1989 (HSIC 3838) 
Industryrrype Quantity ~~Value""" AverageUmt Valueof Valu^ of Number of 
ofPfoduct (HKrOOO) Valtte (HK$) Sales Production Establisbmetit 
m$'om ( 脚 ’ _ 
383840 2,887,624 393,692 136.34 457,212 398,697 9 
383842 6,935,273 194,450 28.04 270,389 194,561 15 
383844 5,818,636 87,280 15.00 101,180 88,395 4 
383845 116,400 929,828 7,988.19 1,171,101 935,922 19 
383850 - 4,250,269 - 5,077,049 4,293,765 33 
383851 80,472 96,571 1200.06 111,951 97,805 4 
383859 — 3,412,699 — 3,956,498 3,456,210 36 
Total 一 9，364，789 — | 11，145，380 9,465,357 96 
Data for 1990 (HSIC 3822) 
Iadusny/Type Q _ i t y ~ V a l u e ~ AverageUnit Valueof Valueof Number of 
ofProduct (mC$，000) Value (HK$) Sales Production Establishment 
( H K $ , _ (HK$W) 
~ ~ 3 8 2 2 0 1 15,600,015 354,865 22.75 486,486 359,845 16 
382202 564,068 3,363,803 5,963.47 4,241,523 3,443,490 22 
382203 — 6,147,381 — 7,760,093 6,292,497 149 
382297 — 2,069,285 — 2,715,467 2,104,689 30 
382298 — 5,544,118 — 6,990,749 5,675,456 16 
Total — 17,479,452 — | 22，194，318 17,875,977 201 
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Data for 1990 (HSIC 3822) 
Mustty^rype Qtiantity ~ V a l u e ~ AverageUnit Valueof Vaiue of Number of 
ofProduct (HK$'000) Vake (HK$) Sales Production Estabiisbmemt 
; (HKrOOO) ( H K T _ 
~"^382201 6,396,609 276,767 43.27 321,040 278,090 17 
382202 755,662 5,006,800 6,625.72 5,677,663 5,033,690 28 
382203 — 8,689,097 一 9,853,351 8,735,763 38 
382297 — 2,327,064 — 2,806,909 2,336,601 33 
382298 - 3,036,822 — 3,444,346 3,053,121 10 
Total — 19,336,550 - 22,103,309 19,437,264 95 
Dataforl992 (HSIC 3822) 
I_stryAVpe Quantity ~~Valxie~~ AvemgeUnit Valaeof Value of Number of 
ofProduct mK$'000) Value (HK$) Sales Production EstabMshment 
(HKrOOO) ( H K T _ 
^ 382201 1,332,433 278,891 209.31 332,739 281,848 4 
382202 499,674 3,521,039 7046.67 3,991,207 3,562,342 13 
382203 — 8,259,559 — 9,362,467 8,356,446 97 
382297 — 1,739,108 — 1,979,289 1,758,474 18 
382298 一 3,777,236 - 4,283,065 3,821,471 32 
Total 一 17，575，834| — 19,948,766 17，780，580 150 
Data for 1993 (HSIC 3822) 
Ind^slryAVpe Q _ % ~ ~ V a t e ~ ~ AverageUnit Valueof Value of Number of 
ofProduct ( H K $ ’ _ ) Value (HK$) Sales Production EstabM&bment 
( 鹏 聊 ） （ 鹏 ， _ 
~~~382201~" * * * * * 1 
382202 217,579 1,982,293 9110.70 2,283,149 1,979,018 38 
382203 一 7,149,308 — 8,234,369 7,137,494 10 
382297 — 2,568,565 — 2,971,695 2,564,388 19 
382298 — 3,277,332 — 3,790,785 3,272,057 41 
Total - * — * * 施 
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Statistics bv Number of Persons Enaaqed 
The data were collected from the Hong Kong Government Census and 
Statistics Department. 
Data for 1984 (HSIC 3838) 
Indus^7/#of Numberof Sales ofGoods Actel # of Persons Compensation of 
PersonsEng^ged EsmbMsbrnents (HK$'000) Engaged Employees 
(HKS,000) 
1 - 9 “ ^ ^ “ “ ~ 2 7 30,394 99 6,550 
10-19 — — — 一 
20-49 41 714,567 1,306 44,211 
50-99 4 73,994 . 284 7,116 
100-199 6 563,608 924 32,104 
200-499 16 * 4,949 * 
500-999 2 * 2,002 * 
l , 0 0 0 & o v e r 3 1,693,963 5,278 158，523 
Total 99 5,496,641 14,841 | 496,536 
Data for 1985 (HSIC 3838) 
I n _ r y / # o f Numberof Sale^ ofOoods Actual # of Persons Compensation of 
Fer&oasEtigaged EstabH&hment& ( H K $ _ _ g e d S ^ = 
(HK$ 000) 
1 - 9 — — — — 
10-19 — — — 一 
20-49 91 495,517 3,517 137,259 
50-99 25 578,917 2,076 80,638 
100-199 5 472,474 948 27,716 
200-499 7 453,136 2,433 86,063 
500-999 1 * 653 * 
l,000&o v e r 2 * 2,309 * 
Total 131 2,879,925 11,936 | 440,839 
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Data for 1985 (HSIC 3838) 
Mustcy / # of Number of~~~ SalesofGoods Actual#ofPersons Compensation of 
PersonsEngagea EstabMments (HK$W) Engaged EmployggsfflKr000) 
_ _ ^ 50,742 303 9,223 
10-19 1 * 15 * 
20-49 5 41,640 118 4,953 
50-99 17 411,049 1,120 43,044 
100-199 14 894,177 2079 79,825 
200-499 2 * 386 * 
500-999 5 1,220,386 3,593 140,659 
l , 0 0 0 & o v e r 1 * 1,077 * 
Total 97 2,996,952 8,691 331,544 
Data for 1987 (HSIC 3838) 
Industry/#of Numberof SalesofGoods Actual # of Persons Compensation of 
FersonsEngaged Establishments (職，卿 E _ e d 它哪三== 
(HK$'Ow) 
> __.^ _^^ _^^ ^^ __^ „^_^ _—^—-^ ^— 
1 - 9 — — — 一 
10-19 11 16,738 166 5,886 
20-49 34 365,527 824 37,051 
50-99 — — — 一 
100-199 21 209,491 2,467 102,024 
200-499 5 745,017 1,302 70,589 
500-999 3 * 2,339 * 
l , 0 0 0 & o v e r 1 * 1,045 * 
Total 74 �3,595,935 | 8,142 350，624 
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Data for 1985 (HSIC 3838) 
ladustry/#of “ “ N u m b e r o f ^ SalesofGoods Actual#ofFersons Compensationof 
PmonsEngagea EsUblishments ( 鹏 ， 嗎 Engaged EmpIoyee^pKr000) 
— ^ 140,632 198 6,799 
10-19 — — — — 
20-49 33 822,287 948 46,037 
50-99 21 501,982 1,566 93,875 
100-199 8 901,741 1,048 54,644 
200-499 10 * 3,483 * 
500-999 2 * 1384 * 
l,000&over 4 2,195,743 5,898 230,755 
Total 111 7,14M76 14，524 670,121 
Data for 1989 (HSIC 3838) 
Industry/#of ~ N u m b e r o f ~ SalesofGoods Actual#ofPefsons Compensatiotiof 
FersonsEngaged Establishments ( 職 職 ) Engaged E _ o y e e s _ , 0 0 0 ) 
r r ^ z T ^ 8 M 27 * 
10-19 18 111,012 242 15,859 
20-49 24 400,463 867 47,414 
50-99 9 479,450 737 57,733 
100-199 7 * 1 扉 * 
200-499 9 1,980,805 , 2,619 153,574 
500-999 1 * 651 * 
l,000&over 6 * 7，665 * 
Total 101 10,063,087 13，810 | 865，064 
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Data for 1990 (HSIC 3822) 
Indxisfcry/#of ~ N u m b e r o f ~ ~ SalesofGoods ActuaI#ofFersoms CompensatioBof 
PmonsEngaged Establishments (HK$'000) Engaged EfflployegsPK$^000> 
5T9 76 32,837 113 3,644 
10-19 60 * 769 * 
20-49 14 434,407 406 23,532 
50-99 22 510,989 1,327 101,796 
100-199 15 2,757,812 2,092 144，924 
200-499 12 * 3,946 * 
500-999 7 * 6,087 * 
l，000&over 6 4,879,560 6,755 492,862 
Total 213 21,429,041 21，495 1,658,868 
Data for 1991 (HSIC 3822) 
Industfy/#of ~ N u m b e r o f ~ Sale&ofGoods Aetual#ofI^rs<ms Compensationof 
Persons Engaged EstabHshments (HK$^000) Enga^d E _ — e s f f l [ K $， _ ) 
^ ~ " r r ^ % * 337 * 
10-19 7 * 110 * 
20-49 9 590,695 274 31,688 
50-99 9 418,553 669 65,615 
100-199 11 819,808 1,612 116,872 
200-499 15 5,016,079 4,405 433,998 
500-999 6 * 4,626 * 
l ,000&over 3 3,055,014 4,398 390,666 
Total 158 15，454，289 16,431 1，433，219 
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Data for 1990 (HSIC 3822) 
Mxistry/#of Numberof SalesofGoods ActuaI#of Compeasationof 
PersonsEngagea Establbhrnexits (HBC$'000) Person$Engaged Employee$ 
(HK!$^ OOD) 
1 - 9 ~ ^ ^ ~ 99 “ 151,162 “ 342 51,799 
10-19 14 * 182 * 
20-49 6 106,054 169 23,312 
50-99 13 2,016,997 871 98,895 
100-199 4 1,621,142 717 84,436 
200-499 10 6,111,036 2,857 314,288 
500-999 2 * 1375 * 
l ,000&over 4 9,319,615 5,633 630,528 
Total 152 20,802,169 12,146 1,363,583 
Dataforl993 (HSIC 3822) 
M u s | r y / # o f Numberof SalesofGoods Actual # of Compensation of 
PersoftsEngaged Bstab1istoents (HK$'000) PefsonsBngaged Employees 
(HK$*OOD) 
....................'Y79~ 53 169,213 278 27,558 
10-19 14 * 198 * 
20-49 1 * 31 * 
50-99 2 * 130 * 
100-199 9 2,808,536 1,251 187,844 
200-499 6 * 1.542 * 
500-999 4 * 2,787 * 
l，000&over 3 6,623,585 4,227 454,065 
Total 92 17,072,817 . 10,445 1,228,280 
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